Background: Bullying, undermining behaviour and harassment (BUBH) have been reported in entertainment, politics and sport. Such behaviours may also be common in surgery, and are frequently associated with poor patient care and inferior outcomes. The aim was to define the prevalence and impact of this behaviour in the international surgical workplace, and to explore counterstrategies.
Introduction
Across cultures, nations and organizations there are many definitions of bullying behaviour. Most individuals are likely to identify such behaviour instinctively, even if precise definitions are not fully understood. Whatever the words used, the United Nations Educational, Scientific and Cultural Organization states that any definition of bullying should not exclude the following three components 1 :
1. Bullying is aggressive behaviour that involves unwanted, negative actions; 2. Bullying involves a pattern of behaviour repeated over time; 3. Bullying involves an imbalance of power or strength.
Undermining behaviour is arguably more subjective, but is defined by the UK General Medical Council as behaviour that 'subverts, weakens or wears away confidence' 2 . Again, there is international variation in legislative definitions of harassment, but it commonly includes reference to discrimination against the person because of a personal characteristic that cannot be changed, such as sex, sexual orientation, religion or age. It is difficult to locate reliable data that define the economic, institutional and personal costs of these behaviours across international healthcare.
Where such behaviour has been reported formally, it tends to focus on one particular institution or healthcare system. For example, in the UK, the Francis Report 3 investigated poor-quality care at Mid-Staffordshire NHS Foundation Trust and found that bullying and undermining of staff were responsible for direct harm to patients. Recent reports of bullying, undermining behaviour and harassment (BUBH) in sport, entertainment and politics have received considerable media attention, but the evidence 4 -6 suggests that these behaviours may also be common in the medical workplace. A systematic review of the literature was undertaken to define the scale of BUBH in the international surgical workplace. The review also aimed to investigate the literature reporting the impact of this behaviour and the efficacy of interventions designed to mitigate it.
Methods
Although systematic reviews are commonly used for synthesizing clinical trials, they can also be used to investigate non-clinical and/or qualitative studies 7, 8 . Accordingly, in an effort to ensure methodological rigour and future postinterventional reproducibility, and to minimize subjectivity, it was considered that a systematic review would deliver the most useful synthesis of the available evidence. This research was conducted in adherence with the PRISMA statement 9 for systematic reviews.
Eligibility criteria
Papers were required to meet several inclusion criteria. First, they had to be published in the English language. The studies also had to investigate the prevalence or impact of BUBH, or strategies to tackle them. Specifically, data from the surgical workforce must have been reported. This included doctors, nurses, operating theatre staff, allied medical professionals, medical students, service managers, and any other staff defined in the relevant paper as working within surgical teams at the time of the data collection. Original research papers classified as Oxford Centre for Evidence-based Medicine (OCEBM) level 1-4 were included, as well as published conference abstracts clearly describing methodology, population of interest and results. OCEBM level 5 papers, other opinion pieces and news articles were excluded. Duplicates were removed and the papers were then assessed for eligibility. This was performed independently by both authors using predetermined eligibility criteria, with any disagreement being resolved by discussion.
Information sources and searches

Study selection
Papers of interest were those that investigated BUBH of the surgical workforce (as defined above), particularly those that investigated prevalence, impact or potential counterstrategies. No restrictions were made regarding staff grade, profession, geography or date of publication.
Data collection
Data were obtained from eligible articles. The parameters extracted included the lead author's surname, year of publication, country of study, study design and sample size. For studies describing the prevalence or impact of BUBH, participant demographic data, the reported prevalence and the impact on victims were recorded. For papers describing strategies to counter BUBH, the nature and reported efficacy of these strategies were recorded.
Results
A total of 2692 papers were identified. After removal of duplicates, 1595 papers remained. Application of the eligibility criteria produced 32 papers for inclusion in the systematic review (Fig. 1) . A summary of the key findings from each of the 32 included papers 10 -41 is shown in Table S1 (supporting information).
Countries of study origin included Australia 10, 16, 20, 26 25 used semistructured interviews, and two 20,22 tested interventions. Twenty-two studies 10,11,13 -18,21,23,24,26-31,33,34,36,38,41 reported the prevalence of BUBH, 11 12, 15, 17, 19, 25, 30, 32, 35, 37, 39, 40 investigated the impact of these behaviours and six 16, 20, 22, 23, 27, 36 considered strategies to tackle them.
Statistical analysis
The studies included in this systematic review displayed significant demographic and geographic heterogeneity.
Records identified through database searching n = 2692
Records screened after duplicates removed n = 1595
Full-text articles assessed for eligibility n = 128
Studies included in qualitative synthesis n = 32
Records excluded (did not discuss the prevalence or impact of BUBH, or describe countermeasures) n = 1467
Full-text articles excluded n = 96 Not OCEBM level 1-4, or not research n = 56 Not specific to surgery n = 37
Paper not in the English language n = 3 Furthermore, 'bullying', 'undermining behaviour' and 'harassment' were often defined differently, or not defined at all. Very few interventional studies seeking to investigate countermeasures have been published and, for those that did, very different outcome measures were used. Consequently, it was felt that meta-analysis would be futile; thus only descriptive statistics are presented.
Defining terms
This systematic review revealed considerable heterogeneity between the studies, demographically, geographically and culturally. For example, what may be considered acceptable behaviour in one country may be perceived as harassment in another. Some authors attempted to overcome this problem by providing their participants with definitions of BUBH, so that they could identify and report these more accurately. Fifteen studies 11,13,14,17 -19,21,23-25,27,31-33,39 , however, did not explicitly define terms. For those that did, there were no universally agreed definitions of what constitutes BUBH. This is a major methodological flaw affecting all studies describing prevalence and impact data; therefore unified definitions must be developed to improve the reliability of future research conducted in this area.
Prevalence and impact in nurses and allied health professionals
The surgical workplace has been described as a high-risk area for BUBH, with several studies 14, 15, 31 showing these to be particularly rife in the operating theatre. One survey-based study 15 found that 99 (59⋅3 per cent) of 167 perioperative personnel had witnessed co-worker bullying on a weekly basis, and 57 (34⋅1 per cent) perceived they had been bullied at least twice per week. Another 31 found that 244 (25⋅2 per cent) of 970 participating nurses had experienced sexual harassment and that 105 (10⋅8 per cent) had been bullied in the operating room. In contrast, some studies reported that BUBH may be more common in other departments, such as the emergency department 18 , or on medical wards 36 . One study 38 found that both male and female surgical nurses experienced a similar frequency of BUBH, but that females perceived their treatment to be more severe.
The effect of BUBH on surgical nurses may be particularly strong. Evidence 12 suggests that those working in operating rooms are more likely to suffer adverse health effects in response to negative behaviour, compared with nurses working in intensive care or emergency rooms (85⋅7 per cent; χ 2 = 6⋅82, P < 0⋅01), and are also more likely to try to leave their post (16⋅8 per cent, χ 2 = 13⋅43, P < 0⋅01).
Emotional exhaustion and job dissatisfaction are correlated with bullying 15, 32 . No significant relationship has been shown between bullying and surgical never events, such as swab and instrument retention 35 .
Prevalence and impact in medical students
Medical students are also subjected to BUBH in the surgical workplace. In a Nigerian cohort of 269 students, 265 (98⋅5 per cent) perceived that they had experienced mistreatment, including harassment and undermining behaviour, during their training; 154 (57⋅2 per cent) claimed that such mistreatment was most common during surgical rotations 30 . A similar study 27 conducted in six Japanese medical schools found that 189 (68⋅5 per cent) of 276 students had experienced abuse (including harassment and undermining behaviour), which occurred most frequently within surgery (116, 42⋅0 per cent), followed by internal medicine (69, 25⋅0 per cent).
The data suggest that female medical students are considerably more likely to suffer from BUBH than their male peers. A large study 29 of 14 US medical schools (1165 respondents; 653 men, 512 women) found that 434 of the female respondents (84⋅8 per cent of 512) had experienced sex discrimination or sexual harassment at medical school, compared with 268 (41⋅0 per cent) of men. Both men and women reported that discrimination and harassment were most common during general surgery placements. These results are similar to those from a Japanese study 27 , where female students reported significantly greater rates of BUBH than men during surgical rotations (50⋅6 versus 40⋅0 per cent respectively; P = 0⋅042).
The effects of BUBH on medical students are considerable; these behaviours are associated with stress, depression and even suicidal ideation 30 . Moreover, such negative experiences have been shown to make certain groups of medical students less likely to apply for surgical training, particularly those who are women, non-heterosexual or from an ethnic minority 37, 39 .
Prevalence and impact in surgeons
Research from around the globe has studied surgeons' experiences of BUBH. Studies show that a high proportion of surgeons perceive that they have been bullied, undermined or harassed at work. Examples include Japanese doctors working on surgical rotations (98 of 355, 27⋅6 per cent of respondents) 28 , consultant and trainee surgeons in Australia (175 of 355, 49⋅3 per cent) 16 , surgical night residents in South Australia 26 , surgeons and surgical nurses in China (1099 of 2464, 44⋅6 per cent) 41 , urology trainees in Australia and New Zealand 10 , and less than full-time surgical trainees in the UK (86 of 160, 53⋅8 per cent) 21 . Moreover, the literature suggests that mistreatment is often visible, with most surgeons having observed unprofessional behaviour, including bullying 10, 23 . In the USA, a study 34 of 452 general surgery residents reported that 52 (11⋅5 per cent) had been the victim of physical violence from nurses in the workplace.
Sexual harassment appears to be experienced more frequently by female than male surgeons. A cross-sectional survey 13 of 281 plastic surgeons in the USA found that 89 per cent of women reported being subjected to sexual harassment and discrimination, in comparison with 27 per cent of their male counterparts (P < 0⋅001). Female cardiothoracic surgeons in the USA perceived that they had experienced significantly more discrimination than men 17 . Of 216 female oral and maxillofacial surgeons in the USA, 17 of 60 residents (28 per cent) and 59 (37⋅8 per cent) of 156 practising surgeons reported being sexually harassed at work 33 . In a survey 24 of Greek female medical students and doctors (1349 respondents), a significantly greater proportion of women in surgery perceived more limited career opportunities than their female colleagues working in medicine.
The impact of BUBH on surgeons is considerable. Of 165 Canadian general surgery residents, 28 (17⋅0 per cent) who were seriously or somewhat seriously considering leaving their training cited harassment and intimidation as contributory factors 19 . Amongst 100 cardiothoracic surgeons in the USA, discrimination was associated with impaired career development, with significantly more women than men believing that this had affected them (41 versus 2 per cent respectively; P < 0⋅001) 17 . In a European study 40 of 421 surgeons, 12-18 per cent of surgeons experienced suicidal ideation in a 12-month interval, with exposure to degrading behaviour and harassment being the factors associated most strongly with these feelings.
In contrast, a single study 25 found that negative workplace behaviours may sometimes be perceived to be beneficial. During interviews of Canadian surgical residents and tutors, harassment and intimidation were frequently viewed as functional educational tools, although their dysfunctional characteristics were also acknowledged.
Strategies for tackling bullying, undermining behaviour and harassment
The conventional approach of formally reporting BUBH has been shown to be ineffective, and can be damaging to the victim. Data from surgical departments in Australia and New Zealand (3516 respondents) demonstrated that reporting these behaviours stopped them in as little as 10⋅1 per cent of cases 16 . Commonly it continued (22⋅0-33⋅0 per cent of cases), or the complainant was victimized (5⋅3-15 per cent) or resigned (10⋅5-18⋅5 per cent). Additionally, up to 56⋅1 per cent of surgeons participating in this study 16 chose not to employ formal reporting mechanisms.
Educational interventions may be useful in mitigating BUBH. A survey 23 of medical students and surgeons in the USA found that the majority believed professionalism could be taught, learned and assessed. The same investigators then implemented a 4-h teaching programme on professionalism for medical students and, using a five-point Likert scale, showed that participants felt more able to define professionalism (mean Likert score 4⋅29 versus 3⋅46 before the programme; P < 0⋅01), identify the attributes of professionalism (4⋅50 versus 3⋅75; P < 0⋅01) and understand its importance (4⋅67 versus 4⋅17; P < 0⋅01). Moreover, the participants also felt more able to implement the concepts of professionalism into practice (4⋅49 versus 3⋅71; P < 0⋅01). In a different study 36 , a 2-h cognitive rehearsal training programme for nurses on workplace behaviour management enabled them to feel adequately trained in how to manage bullying (P < 0⋅01). However, the programme did not make the participants feel more confident in defending themselves against a bully.
The operating room can be a high-risk location for BUBH. Gostlow and colleagues 20 studied operating room team dynamics by asking surgeons to participate in a scripted, simulated, harassment role play. The responses of the surgeons were observed. Trainee surgeons were more likely to respond to the harassment compared with consultants; however, nobody challenged the anaesthetist, who was harassing the scrub nurse, about their behaviour. The authors suggested that this type of simulation could be used to train staff on how to deal with BUBH in the operating room. Recordings of such simulation sessions could be used as teaching tools to help healthcare professionals deal with adverse interactions.
Discussion
This systematic review has considered data from 32 studies. Caution must be exercised when stating conclusions, given the variations in quality within the literature. It should also be noted that within the international surgical workforce there will be a variety of cultural, social and moral influences that may impact on the results of studies, and whether they would even be undertaken. An assessment of those influences is beyond the scope of this review, but could be a useful focus for further work seeking to understand the issue in particular health systems.
The review includes primary research investigating BUBH in the surgical workplace, with contributory papers retrieved from the healthcare-focused databases defined in the methods section. However, reports of this behaviour do emerge from non-academic sources such as newspapers or television programmes. Such media tend to report individual cases rather than systemic problems, and so may be subject to considerable bias. However, it is possible that useful qualitative data may have emerged from these sources that have not been included in the review, and the results should be interpreted in that context.
By definition, a systematic review of the literature considers only published data. Studies reporting a relatively low prevalence and/or impact of BUBH may not have been submitted for publication, potentially skewing the results. However, even with significant publication bias, the demonstrably high number of affected healthcare workers should still give cause for concern, even if other colleagues' positive experiences remain undocumented.
Despite these contextual factors, several consistent findings have emerged: first, there is a high prevalence of BUBH in the surgical workplace worldwide; second, this behaviour has a major impact on healthcare worker and patient safety; third, there are few demonstrably successful interventions; and finally, aside from prevalence, there is very little knowledge or understanding of this problem.
The majority of studies were based on cross-sectional surveys. Although these permit large amounts of data to be collected relatively easily, it is conceivable that those who think they have been mistreated are more likely to respond, skewing the results. In addition, respondents typically select their answers from a narrow range of options, making it difficult for them to give accurate, nuanced descriptions of their experiences. There are no viable data collection tools at present, and so, despite their flaws, surveys may continue to be the most pragmatic method of yielding accurate data. One qualitative study 25 used semistructured interviews, but relied on a relatively small sample size. Participants may be less likely to divulge certain information in face-to-face interviews, especially information of a sensitive nature.
A considerable amount of data exist showing the detrimental effects of BUBH on nurses, medical students and doctors. Associations are made with job dissatisfaction, mental health problems and even suicidal ideation. Clearly, the availability of confidential, easily accessible support for victims is imperative. Women, people from ethnic minority groups and non-heterosexual individuals appear particularly to be deterred from pursuing surgical careers if they experience negative workplace behaviour. This impedes efforts to increase diversity in the surgical workforce 42, 43 . Indeed, an alarming finding from many studies is that female nurses, medical students and surgeons are much more likely to be a victim of sexual harassment.
In most cases, it is the individual's perception of themselves as a victim that is important, not the intentions of the alleged perpetrator. Despite that, investigations of why individuals perceive certain behaviours as BUBH have not yet been reported in the literature. This may be another opportunity to develop a deeper understanding of this phenomenon, providing evidence for mitigating interventions. In addition, understanding individuals' perceptions may give more confidence to surgical team educators seeking to provide constructive feedback, without risking misinterpretation of their intent.
One potentially important finding is the possible association between BUBH, and negative responses such as job dissatisfaction, illness and suicidal ideation. The participants of some surveys have indicated that these forms of mistreatment have contributed directly to such issues, but the size of the contribution remains unclear. In a subjective area of study such as this, with many confounding factors including long working hours and physical exhaustion, the quantitative impact of mistreatment is difficult to ascertain.
So far, only relatively short-term data are available on the impact of BUBH in surgery. There are no studies reporting the long-term effects. A longitudinal association study looking at the effects of BUBH on surgical staff over a prolonged interval may be useful, but would be challenging to perform, with a risk of high dropout rates, potentially precluding comprehensive data collection.
It is notable that the existing strategies for addressing BUBH focus on changing behaviour in the victim, but it may be more useful to focus on prevention, rather than mitigating strategies. Senior surgeons are most likely to mistreat colleagues, with nurses and patients also guilty of negative behaviours 15, 16, 21, 27, 28, 30, 31, 35 . This review suggests that bullying traits develop early in a surgeon's career. In support of that hypothesis, Lazarus and co-workers 44 showed that doctors and medical students pursuing a surgical career displayed significantly greater use of verbal aggression than those selecting non-surgical specialties. By teaching their students about how to behave professionally from an early stage, medical schools could play an important role in tackling BUBH within surgery.
The scale of the problem is large, affecting many nurses, medical students and surgeons around the world. Current methods for tackling mistreatment are perceived as ineffective and potentially damaging to victims. Early work into cognitive rehearsal programmes and operating room simulation may be useful, but their ability to improve the working culture in surgical departments has not been demonstrated.
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